The growing need for energy to be stored in decreasing volumes has resulted in extensive amounts of research into materials chemistry, new fabrication techniques, and the utilization of nano-materials. In this investigation, we have extensively characterized two nanocomposite materials for potential use within energy storage devices. The first nanocomposite is a silicon oxycarbonitride (SiOCN) film grown by plasma enhanced chemical vapor deposition which demonstrates low leakage current, high breakdown strength (>7 MV cm -1 ), low roughness (<0.7 nm), low stress, and superb chemical inertness, making it an ideal candidate for use as a dielectric in thin film capacitors. Utilizing this SiOCN material, a technique has been developed to fabricate one-, two-, and three-layer thin film capacitors by highly selective etching techniques. The technique demonstrates the ability to fabricate devices in which the number of fabrication steps is independent of the numbers of active capacitive layers.
